Purification and properties of a new bacillus subtilis RNA processing enzyme. Cleavage of phage SP82 mRNA and Bacillus subtilis precursor rRNA.
An RNA processing activity capable of cleaving Bacillus subtilis phage SP82 early mRNA has been purified to apparent homogeneity from crude extracts of uninfected B. subtilis. The enzyme, a functional monomer of Mr approximately 27,000, cleaves only at the 5' side of adenosine residues at processing sites and is competitively inhibited by double-stranded synthetic RNA polymers. Processed SP82 mRNAs were translated in an Escherichia coli cell-free system and no qualitative or quantitative effects of processing on the synthesis of polypeptides was observed. The processing enzyme does not cleave T7 mRNA, E. coli precursor rRNA, or double-stranded poly(AU). A recombinant plasmid containing portions of two B. subtilis rRNA gene sets was transcribed in vitro and the resulting RNA was cleaved in the spacer region between the 16 S and 23 S rRNA genes. The ability of the B. subtilis processing enzyme to cleave SP82 mRNA and B. subtilis precursor rRNA and the fact that the enzyme has high affinity for double-stranded RNA suggest that it is the functional analog of E. coli RNase III.